Subordinates: A Supervisor-Based Randomized Controlled Trial: Soshi TAKAO, et al. Hygiene and Preventive Medicine, Okayama University Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences-As job stress is now one of the biggest health-related problems in the workplace, several education programs for supervisors have been conducted to reduce job stress. We conducted a supervisor-based randomized controlled trial to evaluate the effects of an education program on their subordinates' psychological distress and job performance. The subjects were 301 employees (46 supervisors and 255 subordinates) in a Japanese sake brewery. First, we randomly allocated supervisors to the education group (24 supervisors) and the waitinglist group (22 supervisors). Then, for the allocated supervisors we introduced a single-session, 60-min education program according to the guidelines for employee mental health promotion along with training that provided consulting skills combined with roleplaying exercises. We conducted pre-and postintervention (after 3 months) surveys for all subordinates to examine psychological distress and job performance. We defined the intervention group as those subordinates whose immediate supervisors received the education, and the control group was defined as those subordinates whose supervisors did not. To evaluate the effects, we employed a repeated measures analysis of variance (ANOVA). Overall, the intervention effects (time × group) were not significant for psychological distress or job performance among both male (p=0.456 and 0.252) and female (p=0.714 and 0.106) subordinates. However, young male subordinates engaged in white-collar occupations showed significant intervention effects for psychological distress (p=0.012) and job performance (p=0.029). In conclusion, our study indicated a possible beneficial effect of supervisor education on the psychological distress and job performance of subordinates. This effect may vary according to specific groups. (J Occup Health 2006; 48: 494-503) 
Job stress has become one of the biggest health-related problems in the workplace 1, 2) . Among countermeasures to control job stress at workplaces, a number of supervisor education programs aimed at improving employees communication skills with subordinates in order to provide better supervisor support at work and to assist the redesigning of jobs have been conducted 3) . While a multiple-session education program for supervisors is sometimes used, a single-session education program has been applied most frequently, as it is easy to conduct and both time-and cost-saving with reduced direct expenses (e.g., payment for the lecturer) and indirect expenses (e.g., the labor loss of supervisors who attend the program).
Only a few studies [4] [5] [6] have evaluated the effects of a multiple-session 4) or single-session 5, 6) supervisor education program on the reduction of job stress. Theorell et al. 4) have indicated that a training program to improve the psychosocial competence of managers lowered serum cortisol and improved authority over decisions among employees. In our previous, quasi-experimental study 5) , we found beneficial effects on psychological distress among employees in company divisions in which at least one-third of the supervisors attended an educational session. In another randomized controlled study, although we found that web-based supervisor training was useful in improving the supervisor support perceived by subordinates, we were unable to demonstrate that the training had beneficial effects on psychological distress 6) . Education for supervisors, by enhancing skills of communication and interpersonal relationships, may favorably affect subordinates' positive health outcomes [7] [8] [9] , but previous studies have shown rather weak effects. A possible reason for this is that previous studies [4] [5] [6] [7] [8] [9] did not take into account the immediate relationships between supervisors and their subordinates. Thus, if one carefully chooses sets of supervisors and their immediate subordinates for an intervention study, the effects of supervisor education can be more precisely evaluated. Furthermore, no previous study has shown the effects of supervisor education on job performance among subordinates, although it is generally thought that supportive supervisor behaviors improve subordinates' motivation to work and their level of commitment.
In the present study, we conducted a randomized controlled trial in order to explore the effects of a singlesession supervisor education program on immediate subordinates' psychological distress and job performance. We predicted that the effects of supervisor education on subordinates would vary according to their individual profiles, and therefore we also conducted stratified analyses by sex, age and occupation in order to evaluate which subgroup would benefit the most from the education.
Methods

Subjects
This study was conducted in an old, established Japanese sake brewery with 301 employees (46 supervisors and 255 subordinates). On average, each supervisor had 5.5 subordinates (standard deviation 4.8, median 4, and range 0-26). There had not been any overt mental health problems at the brewery. The administrators, however, wanted to adopt a mental health program as they were anxious about the company's future due to annually decreasing sales of sake. Pre-study interviews with the personnel management staff revealed possible differences in the perceptions of work-related issues among different sexes, age groups, and occupations. In particular, younger male employees who had been with the company for 10 yr or less felt insecure about their jobs as business had been slowing down. This was in contrast to the views of the female employees, many of whom were planning to retire within 10 yr, and the older employees, who believed in the system of lifetime employment. The interviews also revealed that compared with blue-collar employees, white-collar employees were more acutely aware of the company's financial situation.
Procedure
Before the questionnaire was conducted the employees were informed about the study by the personnel management staff. We administered the questionnaire (pre-intervention survey) as well as an informational brochure on mental health to all employees, and we distributed guidelines for the promotion of employee mental health 11) to all supervisors. We also encouraged all supervisors to improve their workplace environment according to the guidelines.
We randomly allocated each supervisor to either the education group (24 supervisors) or the waiting-list group (22 supervisors), and we introduced a single-session education program for the supervisors who were allocated to the education group in October 2002. One occupational physician and one psychologist gave lectures on basic knowledge regarding mental health promotion (Table 1) and 'Active Listening Training' with a role-playing exercise. The details of the education program have been reported elsewhere 5) . Twenty-three supervisors allocated to the education group attended the program (participation rate: 96%). Finally, after the three-month education program, a post-intervention survey was given in January Table 1 . Summary of the supervisor education program (1) Case introduction (10 min) (2) Significance of positive mental health (10 min) (3) Roles of supervisors relating to positive mental health in the workplace (5 min) (4) Awareness of the mental problems of subordinates and how to respond to them (15 min) (5) Support for employees returning to work (10 min) (6) Working environment improvements (10 min) (7) Self-care recommendations (10 min) (8) Accurate knowledge regarding mental problems (5 min) (9) Summary and questions (15 min) 2003 to all employees. Subordinates were divided into either the intervention group or the control group depending on whether their immediate supervisor received the education program. We defined the term "immediate" relationship between supervisor and subordinates based on the performance rating system. We evaluated the effect of the education program for their immediate subordinates using two self-reported indices: psychological distress and job performance.
Regarding the pre-intervention survey, all subordinates 
Intervention: The education program for supervisors
The education program was standardized and based on detailed protocols and manuals. We used an overhead projector and a handout describing the education program. A 90-min basic program entitled "Positive Mental Health in the Workplace-Managers' Responsibilities" was developed according to the guidelines for the promotion of the mental health of employees 10) (Table 1) . We aimed to clarify the roles of supervisors by providing them with the following information: early awareness of mental problems, support for those returning to work, consultation for subordinates, improvement of working e n v i r o n m e n t s o n a d a i l y b a s i s , s e l f -c a r e recommendations, and information regarding mental problems. We also intended to provide information on available medical institutions because activities related to positive mental health can be more easily performed with a consultation system. There were, however, no available medical institutions connected with the company. In this study, we simplified some parts ( (1), (5), and (9) in Table 1 ) and conducted a 60-min education program.
Active listening training
In the education program, we emphasized consultation for all subordinates. To make it easy for the supervisors to put the program into practice, we provided skills of consulting combined with a role-playing exercise.
We expected that providing supervisors with the appropriate skills would enable them to put stress reduction approaches into practice more smoothly when compared to providing only knowledge and information. Counseling ability is not only listed as a necessary skill of supervisors in the guidelines but is also in great demand in workplaces. We adopted "active listening" training as previous studies 11, 12) had suggested its effectiveness. Two clinical psychologists were in charge of the "active listening" training. This training was composed of a 60-min lecture and 120-min practice session. The contents of the lecture were as follows: "Consultation as a role of supervisors," "Attitudes requested by listeners" and the "Active listening method." In the practice session, the roles of "Listener", "Talker" and "Observer" were played out, and afterwards each member's impressions and questions were discussed.
Questionnaire
We adopted a scale of psychological reaction and a job performance checklist in order to examine the individual psychological and behavioral improvements after the implementation of the education program. The same questionnaire was conducted twice, before and 3 months after education program. In addition, the results of the psychological reaction items were given back to the responders as feedback about one month later.
Outcome
(1) Psychological distress An 18-item questionnaire derived from the Brief Job Stress Questionnaire 10) was used to measure the psychological reactions of the subordinates. This scale lists psychological complaints experienced during the last month and comprises six sub-scales: vigor (3 items), anger-irritability (3 items), fatigue (3 items), anxiety (3 items), and depression (6 items). The response option is based on frequency. We summed each score of the six sub-scales (the score of the vigor sub-scale was reversed, as a greater score was indicative of distress) and used the total score as a measure of psychological distress. The alpha coefficients were 0.80-0.84.
(2) Job performance checklist The World Health Organization (WHO) Health and Work Performance Questionnaire (HPQ) 13) was translated into Japanese by one of the authors (NK) as a part of an international collaboration of community-based epidemiology of mental disorders called the WHO World Mental Health Survey Initiatives 14) . It was then employed in the present study to measure self-reported job performance. The checklist comprised 10 questions on quantitative and qualitative efficiency during the last 30 d, 3 questions on job outcomes which were self-evaluated relative to the others, and 2 questions on special work success or failure as experienced by the employees during the last 30 d. Summary measures of each question were transformed into a continuous scale in the analyses. The alpha coefficients were 0.70-0.74.
Sociodemographic variables
We also measured sociodemographic variables using the questionnaire. Among men, ages were categorized into three groups (-34, 35-49, 50-), with the cut-offs being decided according to the employee ages at about 10 yr after entering the company and the mean age of the supervisors. We suspected from the pre-study interview that perceptions of job stress would be different among age groups and that the effects of supervisor education would be different accordingly. Occupations were also categorized into white and blue collar occupations, and we also obtained information on education. However, in the analysis we used only the category of occupation. Occupation and education were highly correlated with each other, that is, most of the university educated respondents were employed as white-collar employees, and most of the high school educated respondents were employed as blue-collar employees.
Covariates
Although we performed random allocation among the supervisors, the target comparison was the group of immediate subordinates for whom random allocation was not guaranteed. Thus we took into account the perceived w o r k i n g e n v i r o n m e n t s i n a d d i t i o n t o t h e sociodemographic characteristics as covariates. To evaluate the perceived working environments, we adopted the Japanese version of the Job Content Questionnaire 15) (22 items) based on Karasek's demand-control model 16) . This questionnaire comprises the following subscales: job demands regarding quantitative and qualitative workloads (5 items), job control regarding decision authority and skill discretions (9 items), and social support from supervisor and coworkers (4 items each). Each item has a 4-point response ranging from 1 (strongly disagree) to 4 (strongly agree). The alpha coefficients were 0.62 for job demands, 0.83 for job control, 0.84 for supervisor support, and 0.80 for coworker support. A sum of weighted item scores was calculated as a scale score 17) , and each score was categorized into either a high or low category at the median.
Statistical analysis
We defined the intervention group as the subordinates whose immediate supervisors received the education program (the education group) and the control group as the subordinates whose immediate supervisors did not receive the education program (the waiting group). The intervention effects were evaluated by comparing the scores between the intervention group and the control group at both pre-and post-intervention. Changes in the scores of psychological distress and job performance were examined among subordinates.
To compare the means of the outcome scores, a repeated measures analysis of variance (ANOVA) was employed using the GLM repeated measures of SPSS version 11.0J for Windows (SPSS, Chicago). The intervention effect was tested by examining the interaction effect between groups (the intervention and control groups) and times (pre-and post-intervention). First, we conducted an analysis of the total sample, and then we conducted sub-group analyses stratified by sociodemographic variables, in which we first performed the analysis by sex and then repeated the analysis by age and occupation for men and by only occupation for women (due to the small numbers of middle aged and older women in the sample). Next, since we considered psychological working environments to be particularly important for young male employees, we restricted the subjects to male subordinates aged 34 and under. We then conducted stratified analyses by occupation. We also adjusted for perceived working environment. Values of p<0.05 (two-tailed) were considered statistically significant.
Ethics
All employees were assigned an identification number and treated anonymously in all analyses. The names of the employees were not known by the investigators. We considered their completed responses to the questionnaire as their consent to participate in the study. After the initial data were collected, we provided the same single-session education program to the waiting group. Permission for this study was obtained from the Okayama University Committee of Ethics.
Results
The supervisors who were allocated to the education group (n=24; 23 men and one women) included 19 managers and 5 forepersons. The mean age was 50.0 (standard deviation; SD, 5.2) and the mean occupational length was 14.2 (SD, 11.1) yr. On the other hand, the supervisors who were allocated to the waiting-list group (n=22; men only) included 12 managers and 9 foremen. The mean age was 48.9 (SD, 4.5) and the mean occupational length was 15.8 (SD, 12.7) yr. With regard to the above characteristics, no significant difference was seen between the two groups.
Some sociodemographic characteristics and perceived work environments were found to be different between the intervention group and the control group ( Table 2 ). The intervention group was more engaged in blue-collar occupations (e.g. brewers) and was older than the control group. The intervention group had lower job demands and lower job control than the control group. However, the support levels from supervisor and coworker were not different between the groups. Table 3 shows the comparison of outcomes between the intervention and control groups. The intervention effects (time × group) were not significant for psychological distress or job performance on the whole. In men, there were no significant intervention effects.
Although insignificant, the stratified analysis revealed different baseline levels and changing patterns according to age. Among the subordinates aged 34 or under, the baseline level of psychological distress (total score 28.4 in the intervention group and 28.8 in the control group) was higher, but not significantly, than those of other age groups (24.6, 24.3 for 35-49 yr, 24.6, 22.7 for 50 yr-, respectively). The changing patterns of both outcome indices showed expected trends (i.e., psychological distress decreased and job performance increased in the intervention group) only among the subordinates aged 34 or under. As for occupation, there were no significant intervention effects for psychological distress or job performance.
Among women, psychological distress did not change for either group, but job performance showed an upward trend among the intervention group. However, the intervention effects were not significant for psychological distress or job performance. The stratified analysis did not reveal any significant changes by occupation. Figure 2 shows the changes of psychological distress (left) and job performance (right) among young male subordinates according to occupation. In white-collar occupations, psychological distress decreased among the intervention group and increased among the control group, and the intervention effect (time × group) was significant (F=7.28, p=0.012). Even after adjustment for the perceived work environment (job demand/control and supervisor/co-worker support), the intervention effect remained significant (F=6.24, p=0.021). Job performance increased among the intervention group and decreased among the control group, and the intervention effect was significant (F=5.40, p=0.029). Even after adjustment for perceived work environment, the effect remained statistically significant (F=4.54, p=0.046). Although a favorable intervention effect was expected with regard to job performance, there were no significant intervention effects for the blue-collar occupations.
Discussion
In a controlled trial with a random allocation of supervisors, we tested the hypothesis of whether a supervisor education program regarding job stress is beneficial for the immediate subordinates in terms of their psychological distress and job performance. We provided supervisors with comprehensive information on mental health in the workplace and training on active listening using a role-playing exercise. We took into account the immediate supervisor-subordinate relationships in order to evaluate the supervisor education effects, which had not been looked at in previous studies. For all male and female subordinates, we failed to observe a significant effect of supervisor education on the psychological distress or job performance of subordinates. This is in concordance with an insignificant finding in a previous randomized controlled trial of the e-learning training of supervisors 6) , while another previous study has reported a positive effect using a quasi-experimental study design 5) . We further observed subgroup differences with respect to the effect of supervisor education, and our findings suggest that supervisor education was beneficial for young white-collar male subordinates, i.e., those who were most concerned about the deterioration of their work environments. Previous studies have reported conflicting results of the effects of psychological distress [4] [5] [6] . These conflicting results may be due to subgroup differences, as we observed in the present study.
There are several possible explanations for why we observed intervention effects among young male whitecollar subordinates. Our intervention might have been effective among subordinates whose working environments were perceived as severe. In fact, the baseline psychological distress levels among white-collar men were 28.0, 23.8 24.4 for -34 yr, 35-49 yr, 50 yr-, respectively, while among blue-collar employees they were 29.0, 24.4, 24.5, respectively. Although young bluecollar men showed high psychological distress, pre-study interviews with personnel management staff revealed that, compared with the older and blue-collar employees who believed in lifetime employment, the younger and whitecollar employees felt insecure about their future job situation with respect to the threat of redundancy. Moreover, the white-collar supervisors who participated in the education program might have been more proactive with regard to promoting the mental health of their subordinates because they had been concerned about their subordinates' situations, while the subordinates, on the other hand, might have perceived the company program in a positive light. Another factor possibly influencing the intervention effect was the mean age of the supervisors, about 50. Due to traditional customs in Japanese society, young supervisors might have considered it difficult to advise their older subordinates on work-related matters, and this may have in turn weakened the effect of the supervisor education program on the subordinates. A possible mechanism through which the subordinates' psychological states improved may have been the behavioral changes of supervisors. In a previous study, we found that our education program led to favorable changes in supervisor knowledge, attitudes and behaviors regarding mental health in the workplace 5) . Regarding women, we did not observe any beneficial effects of the program on psychological distress or job performance. Although not significant, the effects of job performance tended to change in a favorable direction, improving for the intervention group while deteriorating for the control group. The only unexpected result with regard to the benefits of the program was that observed among blue-collar employees, in which both the intervention and control group showed improvement. However, this pattern might have occurred by chance due to the small sample size of the blue-collar women employees (n=9). Future studies should include larger numbers of female subjects.
Here we should also discuss the definition of the "immediate" supervisor-subordinate relationship. In this study we considered one-to-one relationships based on job performance evaluations. In the workplace, however, a subordinate is often supervised by not just one but by many supervisors, and the respective relationships might be based on different aspects of the subordinate's job. Although our hypothesized relationship might not be sufficiently valid for evaluating the effects of the supervisor education programs, it seemed to be one of the most easily utilizable relationships from the organizational chart provided to us by the company for our research.
Finally, we should note several limitations of our study. Firstly, our study population was not representative of all the subordinates in Japan due to its having been conducted within a single company. However, the participation rate was very high, and we collected almost all the responses for the questionnaire. Thus we consider the internal validity of the current results to be high. Secondly, the randomization of supervisors appeared successful, but not that of the subordinates. As a consequence of this procedure, the allocation of the subordinates was unevenly distributed across the intervention and control groups. Accordingly, there might have been unknown confounders distributed unevenly among the intervention and control groups. Thirdly, we could not conduct a blind intervention due to the nature of the study design. In many divisions, supervisors who received education and those who did not often worked together, as did subordinates from both the intervention and control groups. Therefore the intervention effect was diluted. Fourthly, both psychological distress and job performance were assessed by self-reported measures, and the job performance questionnaire was not validated. Therefore, in future studies more objective measurements of psychological distress in addition to job performance measures with greater validity, such as job evaluations conducted by another assessor, should be introduced. Lastly, the effects evaluated in this study were only short term effects. Therefore, long term (e.g., 1 yr after the intervention) follow-up data will be necessary if we are to apply the findings of this study to actual occupational settings.
Conclustion
Though we failed to find a beneficial effect of the supervisor education program with regard to the psychological distress or job performance of the subordinates as a whole, we did observe positive effects among young male white-collar subordinates. The effect of supervisor education programs may vary across subgroups of subordinates by gender, age and occupation. Identification of the target population who would be most benefited by such programs could make supervisor education for the purpose of improved mental health more efficient.
